Animal personalities, defined as consistent and correlated individual differences in behavioral traits, are suggested to be common in the animal kingdom and can have important fitness consequences. Individual differences in sensitivity to environmental cues are predicted to be part of animal personalities and are important because they will affect an individual's ability to respond to environmental change. Such environmental sensitivity as a personality trait needs further study because existing studies have rarely directly related environmental sensitivity to well-established personality traits such as exploration behavior and have focused on captive animals of specific model species. Using standardized assays of exploration behavior, we show that individual variation in 1) the speed of exploration behavior and 2) the parts of the environment that are explored are repeatable in juvenile wild starlings (Sturnus vulgaris). Environmental sensitivity was measured in separate assays and was not correlated with the speed of exploration behavior. Instead, environmental sensitivity was strongly predicted by what part of the environment was used during the preceding exploration behavior assays. Thus, in juvenile wild starlings, behavioral traits other than the speed of exploration behavior better predicted environmental sensitivity. These results suggest that the relevance of exploration behavior as a personality trait may not be easily generalized across species. Furthermore, although unrelated to exploration speed, this study illustrates how environmental sensitivity correlates with well-known personality traits and thus further highlights how animal personalities can limit behavioral phenotypic plasticity in wild populations.
I
ndividual differences in the behavioral response to novel or adverse stimuli are suggested to be widespread in the animal kingdom (Wilson et al. 1994; Dingemanse and Réale 2005; Réale et al. 2007) and to have important fitness consequences (Smith and Blumstein 2008) . Such intraspecific behavioral variation can be quantified along axes such as aggressiveness (e.g., Benus et al. 1991; Verbeek et al. 1996) , boldness-shyness (e.g., Verbeek et al. 1994; Wilson et al. 1994) , or exploration-avoidance (e.g., Benus et al. 1987; Verbeek et al. 1994) . Individuals are often consistent in their behavior, and within-individual variation can be correlated across multiple axes allowing individuals to be classified as more ''active'' (being on average more aggressive, bolder, and faster explorers) or more ''passive'' (being less aggressive, shyer, and slower explorers) in their response to novel or adverse stimuli (Koolhaas et al. 1999; Réale et al. 2007) . Such consistent and correlated behavioral variation has been referred to as coping styles, behavioral syndromes, temperament or animal personalities; can be correlated to physiological traits (Koolhaas et al. 1999; Carere et al. 2003; Korte et al. 2005; Ruiz-Gomez et al. 2008) ; and can have an additive genetic component , Fidler et al. 2007 ) and can therefore show an evolutionary response to selection (Drent et al. 2003; .
Variation along the exploration-avoidance axis has been studied in both captive and wild great tits (Parus major), quantified by counting the number of perches used or the number of movements made by a single bird in a standardized behavioral assay. In these studies, exploration behavior was found to be repeatable and heritable (Dingemanse et al. 2002; Drent et al. 2003 ) and correlated with novel object approach time (Verbeek et al. 1994) , risk taking during foraging (van Oers, Drent, De Goede, et al. 2004) , and aggressiveness (Verbeek et al. 1996) . Also, slow explorers showed a greater increase in fecal corticosteroid metabolites (higher reactivity of the hypothalamo-pituitary-adrenal or HPA axis) after a social challenge than faster explorers (Carere et al. 2003) . This combination of behavioral and physiological variation provides a good parallel to studies on coping styles in rodents, in which individuals are classified along a proactivity-reactivity axis based on differences in aggressiveness (Koolhaas et al. 1999) . Reactive individuals show high HPA axis reactivity and are behaviorally analogous to slow exploring great tits, whereas proactive individuals show lower HPA axis reactivity and are behaviorally analogous to fast exploring great tits (Groothuis and Carere 2005) .
Although this analogy between coping styles and personalities is a strong indication that such consistent individual differences in behavioral response to novel or stressful stimuli provide a general framework to study intraspecific variation in animal behavior, there are some behavioral traits that are understudied in the personality framework. For example, proactively coping house mice (Mus musculus) make more mistakes when running a familiar maze in which elements are altered, compared with more reactive individuals (Benus et al. 1987 (Benus et al. , 1990 . This was interpreted as proactive individuals being more prone to form routines and less sensitive to environmental cues. It has been suggested that such individual differences in sensitivity to environmental cues reflect an individual's ability to adapt to a changing environment (Koolhaas et al. 1999 ) and could affect life-history traits (e.g., mate choice; Sih and Bell 2008) . However, with the exception of one study of captive great tits that showed that faster explorers were slower to adapt to a change in feeder location after a period of training (Verbeek et al. 1994) , the correlation between exploration behavior and environmental sensitivity has never been explicitly studied in any species. More generally, although the repeatability, heritability, and correlation among personality traits (such as exploration behavior) have been extensively documented in laboratory studies of captive animals (e.g., Verbeek et al. 1994; Drent et al. 2003) , to our knowledge only 2 studies have quantified variation in exploration behavior in a wild population (Dingemanse et al. 2002; Drent et al. 2003) , and the number of studies doing so for personality traits generally has been growing only slowly (reviewed by Dingemanse and Réale 2005 , see also, e.g., Boon et al. 2007; Dochtermann and Jenkins 2007; Martin and Réale 2008) . Because of this lack of data from the wild, further study of the individual consistency of and correlation among behavioral traits in wild animals is essential. Furthermore, because (as outlined above) it is largely unclear how specific personality traits affect the ability to respond to environmental change, there is a need to test the hypothesis that wellestablished personality traits such as exploration behavior predict individual differences in environmental sensitivity, in particular in wild animals.
We therefore aimed to 1) quantify variation in the behavior of wild starlings (Sturnus vulgaris) using behavioral assays, 2) estimate the individual repeatability of such behavior, and 3) explicitly test the hypothesis that variation in exploration behavior is related to an individual's sensitivity to an environmental cue. Specifically, we test whether, as suggested by studies on captive rodents and birds, faster explorers will be less sensitive to a change in a familiar environment than slower explorers.
METHODS

Study site
To study individual consistency in behavioral traits in wild animals, a study system is needed in which individuals can be retrapped at a high rate within a short period of time. A population of approximately 150-250 breeding pairs of starlings on Fair Isle, Shetland, provides this opportunity. We focused on recently fledged juveniles because due to the small size (ca. 750 ha) and isolation of the island, large numbers can be repeatedly trapped during the first month after fledging. Birds were trapped using unbaited Heligoland traps, mist nets, or baited drop traps of different sizes. Biometrics were recorded immediately after trapping, following a set protocol.
Behavioral assays
The behavioral assay procedure was derived from the ''open field test'' commonly used in animal psychology (Walsh and Cummins 1976) and similar to that used in other studies to quantify exploration behavior in birds (e.g., Verbeek et al. 1994; Dingemanse et al. 2002; Drent et al. 2003) . By keeping individuals under standardized conditions before running the assays, the effects of variation in state (e.g., hunger and/or stress level) on behavioral responses were minimized. Although achieving such standardization when working with wild birds is difficult, holding conditions were kept as standardized as possible (cf. Dingemanse et al. 2002) , and remaining variation (e.g., time of day) was controlled for statistically.
The holding protocol Captured starlings were transported to holding cages (0.5 3 0.5 3 0.75 m), placed in an indoor facility at ambient outside temperature. Two to three birds were housed in the same cage. Two perches constructed out of natural wood, food (a mix of organic chick feed and mealworms), and water were provided ad lib. Although birds were held for a minimum of 0.5 h, actual holding time varied (0.6-14.2 h, mean ¼ 4.08, median ¼ 3.42) because of logistical constraints on running the trials. This variation was controlled for statistically.
The assay aviary
Before starting an assay, a bird was transported to an outside assay aviary (Figure 1 ) in a white cloth bird bag. The assay aviary was a wooden structure (2 3 2 3 1.5 m) with blind walls and either an open (wire mesh) or closed (opaque polythene sheet) roof. The bird was placed in a completely blinded (darkened) ''start cage'' to minimize immediate handling stress. This cage was connected to the aviary by the ''entry hatch'' (0.25 3 0.25 m) on floor level that allowed for release of the bird into the aviary without further handling. Inside the aviary, a total of 11 perches were provided (Figure 1g ,h), which were placed so that a bird could only change its perch by either actively flying or hopping between them. Observations were made from a hide attached to the aviary by a viewing window (0.5 3 0.3 m, covered by wire mesh). The hide was darkened so that the observer could not be seen from inside the aviary. All behavior was entered into an event recorder by a single observer (J.M.).
Exploration behavior assays
All exploration behavior assays took place in the hours of daylight, between 20 June and 14 July 2006, 8 June and 9 July 2007, and 15 June and 14 July 2008; lasted 8 min; and were started by opening the entry hatch after the bird had been in the start cage for 10 min. The time taken for a bird to enter the aviary (latency to enter) was recorded for later use as a behavioral measure. If a bird had not entered the aviary on its own accord, after 1 min it was encouraged to do so by opening the start cage briefly, after which all birds entered immediately. These birds were given a latency to enter of 60 s. Seven other behavioral parameters were recorded (all expressed as number per 8 min): the 1) number of perches used (unique perches used, 0-11), 2) the time to reach the last new perch, 3) total time spent perched, 4) number of perch bouts, 5) number of movements while perched (steps and hops), 6) time spent on the ground, and 7) number of flights. After the assay ended, birds were released by opening the roof of the aviary. Whenever a bird was recaught within the same year, the above protocol was repeated, but the same birds were not retested in different years.
Environmental sensitivity assays
Between 15 June and 14 July 2008, a subsample of birds underwent an environmental sensitivity assay. Immediately after the exploration behavior assay, birds were removed from the aviary and placed back in the start cage. The procedure for the environmental sensitivity assays was identical to the exploration behavior assays, with the exception of a small ''exit hatch'' (0.25 3 0.25 m) on floor level directly opposite the entry hatch in the far wall ( Figure 1f ). This hatch was opened before starting the assay, introducing both a novel element to the aviary as well as a direct escape route from it. An environmental sensitivity assay lasted until the focal bird left the aviary via the exit hatch or for a maximum of 8 min. The main measurement was a binomial variable describing whether or not a bird had left before the end of the assay, which was taken as a measure of an individual's environmental sensitivity. All birds that underwent an environmental sensitivity assay had experienced only one exploration assay immediately previously and underwent an environmental sensitivity assay only once.
All experiments were performed under license from Scottish Natural Heritage (no. 7024), and the handling and holding protocol was similar to those used successfully and without harmful effects to the birds in other studies using starlings (e.g., Devereux et al. 2006 ).
Statistical analysis
Overall approach and justification Our statistical analysis consisted of 3 steps.
1. A principal component analysis (PCA) of measures from the exploration behavior assays. By using a PCA, we 1) avoided a priori (and arbitrary) decisions about which behavioral measure to focus on, 2) were able to include behavioral measures that would be uninformative when interpreted in isolation, and 3) retained all variation present in the data collected. 2. Linear mixed effects models (LMMs) to 1) analyze within-and between-individual sources of variation in scores on extracted PC axes and 2) estimate individual consistency in scores on these axes. LMMs are robust to unbalanced data and allow for the simultaneous inclusion of fixed and random effects (Pinheiro and Bates 2004) . By including individual as a random effect, a single variance component for individual is estimated, conserving degrees of freedom for estimation of fixed effects. Thus, random effect estimates represent individual effects, given the effect of included confounding variables. 3. A test of the relationship between individual estimates of exploration behavior and measures of environmental sensitivity.
This approach has been pioneered in recent studies of the behavioral ecology of personality traits (e.g., Boon et al. 2007; Dingemanse et al. 2007; Martin and Réale 2008) , allows for the retention of all data collected and a full analysis of withinand between-individual sources of variation, and is therefore the most parsimonious.
Principal components analysis
All 8 measures from all exploration behavior assays were scaled and centered to zero and entered into a PCA. Although the full data set included variable numbers of repeat measures per individual (individuals were measured 1-5 times), restricting the PCA to the first measurement of each individual only did not alter the number of axes extracted or the factor loadings on them. Also, although detrended correspondence analysis (DCA) was designed to handle nonnormal variables better than a PCA (Fry 1994) , the interpretation of extracted DCA factors was similar, and we therefore retained the more commonly used PCA. Only extracted axes with eigenvalues larger than 1 were retained for further analyses.
Linear mixed effects models Individual was tested as the only random effect in addition to the fixed factors year, sex, the type of aviary roof used (fixed factor ''covered,'' wire mesh, or polythene), and trapping method (mist net, drop trap, or Heligoland trap). Trial number (the number of assays the focal individual had undergone), time since the last trial (days), time of day (sine transformed), Julian date, time spent in the holding cage (hours), body mass index (residuals of a linear regression of body mass over wing length, using higher order regressions yielded similar results), and the number of birds in the holding cage were tested as covariates. Models were fit using maximum likelihood estimators; likelihood ratio tests (LRTs) were used to assess significance of fixed and random effects (Faraway 2005 (Faraway , 2007 ; and minimum adequate models (MAMs) were produced by stepward elimination of nonsignificant terms (Crawley 2007) . Although not recommended for descriptive models , MAMs can be used to predict the individual effect on each PC axis given the effects of confounding variables but excluding ''noise'' of nonsignificant factors.
To provide a measure of how much variation in behavioral scores was accounted for by differences between individuals, we calculated the repeatability (R, the intraclass correlation coefficient, Falconer and MacKay 1996; McGraw and Wong 1996) by fitting the MAMs to the subset of data that only included individuals that were measured repeatedly using restricted maximum likelihood estimation. We then calculated R by dividing the estimated random (individual) effect variance component by the sum of the estimated random effect variance and estimated error variance. Significance (testing H 0 that R was not different from 0) was assessed by transforming R to a Z score and testing against a standard normal distribution, correcting for unequal numbers of measures per individual (McGraw and Wong 1996; Galwey 2006; and Shinichi Nakagawa personal communication) . Because our within-individual sample size was small (2-5 observations per individual, median 2), we did not include random slopes in the model.
To obtain individual scores on repeatable behavioral axes, we extracted the best linear unbiased predictors (BLUPs) of the random effects from the above MAMs fitted to the full data set. BLUPs represent the individual scores on extracted PC axes ''controlling for'' included confounding effects. To test whether exploration behavior predicts the sensitivity to environmental cues, BLUPs for PC axes were included as a covariate in a model for whether or not an individual used the exit hatch in the environmental sensitivity assay. This binomial variable was modeled using a generalized linear model (GLM) with a binomial error structure and a logit link function. In addition to the individual PC scores (BLUPs), we included Julian date, time of day (sine transformed), and sex as potential confounding variables.
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Statistical software R (v. 2.7.0) (R Development Core Team 2008) was used for all analyses. The standard stats package was used for the PCA (prcomp) and the analysis of environmental sensitivity (glm). The DCA was performed using package vegan v.1.8.8 (Oksanen et al. 2007 ). The mixed effects models were run using package lme4 v.0.99875.9 (Bates 2007) . For all tests, a significance level of 0.05 was used.
RESULTS
Exploration behavior assays
The full (N ¼ 376) data set was used in the PCA. The sample size used in the LMMs was reduced to N ¼ 360 ( Table 1 .
Principal components analysis
The PCA on the exploration assay data produced 3 axes with eigenvalues .1 (Table 2 ). Higher scores on the first axis (PC1, 39% of the total variation) implied more perch bouts, more flights, more movement while perched, and a larger number of different perches used. Higher scores on the second axis (PC2, 24% of the total variation) implied more time perched and less time on the ground. Higher scores on the third axis (PC3, 14% of total variation) implied that birds reach their last new perch relatively quickly (shorter time to last new perch) and enter the aviary sooner (short latency to enter). Table 3 shows the full mixed effects models for each of the 3 extracted PC axes. PC1 scores increased with trial number, were different between years (higher scores in 2007), decreased slightly during the day, increased with Julian date, were higher for birds that were caught in drop traps, and tended to be higher for birds that had been housed with more conspecifics. In addition to these factors, the MAM for PC1 included ''covered,'' but the effect of time of day was not retained. When this model was fitted to the repeated data set only, PC1 scores were significantly repeatable (R ¼ 0.309, P ¼ 0.007).
Explaining variation in exploration behavior scores
PC2 scores also differed between years (lower scores in 2008), decreased with Julian date, increased with body mass index, and were different between individuals. PC2 scores were significantly repeatable (R ¼ 0.400, P , 0.001) in a MAM including these factors. Repeatability estimates of PC1 and PC2 scores from their respective full models were also significant and very close to the estimates from the MAMs (results not shown).
PC3 scores increased with trial number but were unaffected by any of the other covariates nor were they different between individuals. Repeatability of PC3 was close to zero (R , 0.001, P ¼ 0.500, in MAM for PC3 fitted to repeated data set only).
Environmental sensitivity assays
Three of a total of 27 environmental sensitivity assays were of birds of unknown sex and therefore excluded from the analysis, reducing the sample size to N ¼ 24 assays. Correcting for the effects of Julian date, time of day, and sex, an individual's PC1 score (its BLUP for PC1) from the preceding exploration assay did not predict the probability of leaving during the environmental sensitivity assay (Figure 2a and Table 4 ). In contrast, individuals with lower PC2 scores in the exploration assays were significantly more likely to leave the aviary during the environmental sensitivity assays (Figure 2b and Table 4 ). Variation in environmental sensitivity in relation to PC3 scores was not examined because PC3 scores were not repeatable.
DISCUSSION
We show that the behavior of juvenile wild starlings in standardized behavioral assays 1) can be classified along 3 distinct behavioral axes and 2) was repeatable within individuals for the first 2 of these. Measures that loaded on the first (PC1) axis (e.g., the number of perches used or the number of flights) are similar to those used in other studies on birds to quantify the speed of exploration behavior (Verbeek et al. 1994; Dingemanse et al. 2002; Drent et al. 2003) . Thus, we suggest that repeatable variation in PC1 scores reflects personality trait variation in starlings, describing individual differences in the speed of exploration behavior. In contrast, variation in PC2 scores describes whether the perches or the ground was used predominantly. Thus, we argue that whereas PC1 scores describe the ''quantity'' of exploration behavior in terms of its speed, PC2 scores describe differences in the ''quality'' of exploration behavior in terms of which areas of the environment are explored.
In addition to significant and repeatable between-individual differences, PC1 scores (exploration speed) also increased with trial number. Dingemanse et al. (2002) interpreted this as a potential decrease in anxiety with increased habituation. Similarly, we found an increase in exploration scores with Julian date, probably reflecting an age effect: Breeding is highly synchronous, and thus, at any given date birds are of similar age. Finally, birds that were caught in drop traps had significantly higher PC1 scores, suggesting differences in propensity to enter (baited) traps between birds with different personality traits, similar to those found in, for example, pumpkinseed sunfish (Lepomis gibbosus, Wilson et al. 1993 ). PC2 scores were also affected by Julian date and corrected body mass, so that birds spent more time on the ground later in the season and when their body mass was low. Crucially, however, controlling for these effects and also the slight differences between years, we find that individual differences still explain a significant part of the variation in both PC1 and PC2 scores, providing important further evidence for the generality of personality traits in wild animals. Finally, we validated our analysis of PC scores by analyzing 2 univariate measures loading on PC1 and PC2, respectively. Both the number of perches used (R ¼ 0.223, P ¼ 0.037) and the probability of using the ground (time on ground expressed as a binomial variable; R ¼ 0.378, P ¼ 0.001) showed significant and repeatable between-individual variation. Also, both PC1 (R ¼ 0.480) and PC2 (R ¼ 0.379) scores were repeatable when estimated from 1-way analyses of variance with individual as the only fixed effect (Lessells and Boag 1987) . Thus, both our PCA and analysis of its scores are robust. A key element of animal personalities or behavioral syndromes is the potential correlation among behavioral traits. We tested the prediction that faster explorers are slower to respond to an environmental cue (a change in a familiar environment). Our data do not support this prediction: The probability of leaving the aviary during the environmental sensitivity assays was unrelated to our measure of exploration speed (PC1 scores). This absence of a correlation between the speed of exploration behavior and sensitivity to the particular environmental cue tested here for starlings raises questions about the generality of the predicted relationship between exploration behavior and environmental sensitivity.
In contrast, environmental sensitivity was lower for birds with higher PC2 scores, that is, for those that spent more time on perches and less time on the ground during the exploration behavior assays. The absence of an effect of PC1 scores, but presence of a strong effect of PC2 scores, on environmental sensitivity suggests that the latter is not related to the speed of exploration but rather to which parts of the assay aviary were Table 3 Estimated effect sizes (b), LRT x 2 test statistics and their associated degrees of freedom, and the significance of the LRT for all fixed and random effects included in 3 LMMs for the PC axes (PC1, PC2 and PC3) with eigenvalues .1 Factor loadings with an absolute correlation of greater than 0.3 are shown in bold. Five further extracted axes (not shown) cumulatively explained less than 10% of the total variation in behavioral measures.
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Behavioral Ecology explored, specifically the ground. There are 2 potential problems with using the probability of leaving the aviary as a measure of environmental sensitivity. First, because PC2 scores describe the parts of the aviary used during the exploration behavior assay and the exit hatch was presented at a fixed position in the aviary (at floor level), differences in response to the hatch may have been due to differences in space use rather than differences in environmental sensitivity per se. However, because there was variation among birds that left and those that did not in terms of use of the ground (71% of ''stayers'' had at least spent some time on the ground during the exploration assays, whereas 15% of the ''leavers'' had not spent any time on the ground at all), we argue that differences in response to the hatch cannot be accounted for by differences in space use alone. Secondly, we cannot distinguish between birds that failed to detect and those that detected but failed to respond to the open hatch. For example, assuming that using the hatch represents a ''risk,'' differences in the probability of leaving may be due to differences in the propensity to take risks rather than sensitivity to (i.e., detection of) cues. However, this is unlikely because risk taking is generally found to be positively related to the speed of exploration (e.g., van Oers, Drent, De Goede, et al. 2004 ), and we do not find a correlation between our measure of exploration speed (PC1) and the probability of leaving. Thus, we argue that a higher probability of leaving (and correspondingly lower PC2 scores) represents a good measure of environmental sensitivity and does reflect individual differences in space use or risk taking alone. Verbeek et al. (1994) originally suggested that the negative relationship between exploration behavior of captive great tits and their response to a change of feeder location might be due to a difference in quality versus quantity of the exploration: Although fast explorers moved through the environment more quickly, the information they gather would be more superficial compared with the slow explorers. Based on our results, we could extend this argument and speculate that individual differences in the speed of exploration behavior of juvenile starlings might be both unrelated to the quality of the information gathered during exploration and unrelated to an individual's environmental sensitivity and that there are separate behavioral axes (e.g., our second PC axis) that relate to the latter.
More generally, our repeatability estimate of exploration behavior is on the lower end of the range found for great tits. This suggests a more fundamental explanation for the absence of a correlation between exploration behavior and environmental sensitivity. In the case of starlings, the speed of exploration (defined as the perches used or number of flights made) may not be very relevant biologically. The assay setup as used here was pioneered by Verbeek et al. 1994 and was designed to measure a behavioral trait relevant for great tits, a species that forages in trees (Perrins 1979) , moving between branches. In contrast, starlings forage on the ground (Feare 1984) , and it is thus likely that behavioral traits relating to the propensity to use the ground (i.e., our second PC axis) are both behaviorally and ecologically more relevant to starlings. Thus, measurements loading on PC2 could also be interpreted as ''maintenance behavior'' such as foraging. Although speculative, this interpretation appears to be in line with our observation that birds spent more time on the ground (i.e., had lower PC2 scores) when their body mass was low (and may Figure 2 The probability of leaving the assay during the environmental sensitivity assays, plotted against (a) an individual's BLUP for PC1 (i.e., speed of exploration behavior) and (b) an individual's BLUP for PC2 (higher values indicate more time spent perched and less time spent on the ground). Each point represents whether the individual left (1) or not (0), and the line in (b) plots the probability of leaving predicted by a binomial errors GLM using the PC2 score as a single significant predictor (see table 4 for full model). Table 4 Estimated effect sizes (b), their associated standard errors (SE), Z scores, and P values from a binomial errors GLM for the probability that a bird uses the exit hatch to leave the aviary during the environmental sensitivity assays, using a logit link function
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b 6 SE Z score P b 6 SE Z score P have been more motivated to feed). In line with recent reviews , this result stresses the need to tailor the personality traits measured to the biology of the species in question and to validate them in an ecological context. Sih and Bell (2008) argue that differences in environmental sensitivity is one of the aspects of animal personality research that would benefit most from further work and outline how individual differences in the capacity to detect differences in signals (or between options) could play a fundamental role in, for example, sexual selection and habitat and diet choice. Indeed, in some contexts (e.g., foraging under predation risk), we would expect such differences in sensitivity to environmental cues to have a direct effect on survival. In addition to such direct affects, however, behavioral and physiological traits related to an individual's environmental sensitivity will be crucial in setting the limits to its capacity to respond to and adapt to environmental change. Although there is a general agreement that such behavioral phenotypic plasticity on an individual level can be crucial in determining the population level response to environmental change (Nussey et al. 2007; Gienapp et al. 2008) , some studies find significant individual variation in response (individuals can be plastic to different degrees, e.g., Brommer et al. 2005; Nussey et al. 2005) , whereas others find the same degree of plasticity for all individuals (e.g., Reed et al. 2006; Charmantier et al. 2008) . Given these inconsistencies and the current occurrence of rapid environmental change, it is crucial that we gain a better understanding of the limits of behavioral plasticity (DeWitt et al. 1998; Lessells 2008) . Thus, although it would provide a crucial link between personality traits and the effect of phenotypic (behavioral) plasticity on population-level responses to environmental change, empirical studies of how environmental sensitivity per se forms a part of animal personalities are rare, and the current study provides important further evidence in this direction. 
